Abstract: Social media is progressively being used for sharing health information and for networking among health professionals and patients; this is particularly evident among the younger age groups. There is great potential for pharmacy to engage in the utilization of such platforms to improve health outcomes, and this paper explores some of the areas where social media is already in use in pharmacy and potential areas where using social media could make a positive impact on the determinants of health. The literature around this subject is limited; nevertheless, the number of published studies has increased in recent years. This paper concentrates on the use and application of social media by pharmacy to improve health outcomes. The subject was explored in five main areas: provision of medicines information, safer use of medicines, medicines use in chronic disease, implementation of evidence-based medicine and guidelines, and finally clinical research. In each of these areas, there is an increase in uptake and use of social media platforms by pharmacists and other health care professionals to improve patient outcomes. A variety of the more popular social media platforms have been used by health care professionals and the relative merits of these are discussed within each of the subject areas and consideration given to their application in pharmacy practice. It is evident that the majority of social media users fall into the younger age bracket, which is understandable. However, the majority of patients living with long-term conditions typically fall into the older age bracket (over 65 years of age) and this should be taken into account when utilizing social media platforms to improve health outcomes.
Background
Social media is no longer considered "new" and its popularity and continued growth suggests that it is here to stay. It is a rapidly growing and developing arena. Once where phone calls, emails, and personal communication predominated, a large part of interpersonal communication is now facilitated by tweets, status posts, likes, and Snapchats. 1 Eckler et al 2 states that "the 'e-society' is pervasive, rapidly evolving and increasingly influencing the health care landscape". Another key factor in this e-revolution is access to social media via smart phones and tablets. It is very clear that pharmacy, as a profession and a service to customers and patients, needs to ensure it is aware of social media, understand the impact of this type of communication, and have a plan for engagement with and utilization of social media. This plan should further develop the care that pharmacists offer to patients, have a positive impact on health and health outcomes, and enhance the role of pharmacy in the health care team.
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Bell et al Social media is commonly described as involving two key actions, ie, socialization and sharing, 2 and the type of social media directly relates to these actions. Table 1 describes the types of social media, how they are defined, examples, and some of the available health-related social media sites. There are a plethora of social media sites and apps, and this only describes the most popular or well-known examples. It also appears that social media users are becoming quite fickle, with changes in use happening rapidly. Examples include the demise of BeBo, the rebirth of BeBo, and a shift to older users of Facebook. 3 
Social media statistics
There is an inexorable rise in uptake and use of social media, and the available statistics about use and users are astounding. While the majority of usage and engagement data are often provided on nonacademic websites (eg, http://www. thesocialskinny.com 3 and http://www.blog.digitalinsights. in 4 ), they provide insight into the magnitude, changeability, and how social media is being used. Table 2 provides a summary of data on social media activity reported in 2013. [3] [4] [5] When relating these data to health care in general, there are some interesting points to consider. The desire for instant, mobile health care is growing with the increase in tablet and smart phone use, and online searching for health care advice and support is now common. A recent study found that over 90% of those aged 18-24 years said they would trust health information they found on social media and that Facebook was the fourth most popular source for health information in the UK. 6 Some authors have questioned this reliance on health care information from the Internet. 7 Whatever the opinion of this health information in terms of its value and accuracy, it is expected that this trend of increasing use of the Internet and social media for health information will continue.
6,8
Use of social media and pharmacy
There is limited information on pharmacists' use of social media. 9 As this is developing quickly, the validity of published data has to be questioned. Shcherbakova and Shepherd 10 surveyed pharmacists who had used social media in Texas. They found quite limited activity in terms of Facebook, Twitter, and other social media in a small-sized survey of community pharmacists, but almost all reported Internet access (97%). The majority of pharmacists in this survey considered that social media could be used more to communicate with patients and become an established channel for communication. Cain et al 11 looked at student use of Facebook in 2009, and found high use, indicating that future generations of pharmacy professionals will be social media users. In addition, some community 
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Social media and pharmacy pharmacy chains have started to use social media to promote products and services, with one chain being reported to have one million Twitter followers.
1
Considering that many patients are social media users and the e-society is growing, it appears that the key question of how pharmacists can use social media to improve their patient care, practice, and health outcomes is an important one and leads us to consider what we know already. This review aims to present an overview of the published literature on how pharmacy's adoption of social media can or potentially can have an impact on patient outcomes.
Search strategy
A structured search was performed using the PubMed, Embase, and Google Scholar search engines. English language articles were identified up to December 2013. The search terms used were "social media", "social networking", "forums", " Twitter", "Facebook", "blogs", and "YouTube" in conjunction with "pharmacy", "pharmacist", and "outcome" or "impact". After some initial review of the findings and considering the very limited availability of the literature with regard to pharmacy, this review was then extended to include relevant papers and reviews which related to "health" or other "health care professionals" and could be translated to pharmacy practice. A systematic review was not undertaken.
Results and discussion
The literature review yielded a very limited number of papers directly related to pharmacy. Most of the pharmacy-related papers explored the impact and role of social media in education institutions and on professionalism. These papers have not been included in this review.
Broad themes (shown in Table 3 ) were identif ied where pharmacy could use social media to improve health outcomes. The results and discussion have been structured under these specific subheadings. It is clear that there are very limited high quality data or well-structured studies looking at social media and impact on health. This is probably due to the difficulty in designing studies that could clearly determine the unique impact of social media, coupled with the relative newness of social media and the rapidly changing social media environment.
Impact on provision of health information, delivery of public health interventions, and enhanced patient engagement
The most prolific use of social media in health care at present appears to be the provision of timely information to patients for the delivery of public health interventions. This is one area with the most developed literature relating to the impact of social media on health. There has been a range of reviews and studies focused on this area. 8, [12] [13] [14] [15] Moorhead et al 13 undertook a systematic review of the uses, benefits, and limitations of social media for health communication. They concluded that social media brings a new dimension to communicating health information to patients, the public, and even health professionals, and this could include moving from communication to interaction, ie, patients being able to discuss their condition and their medication with the pharmacy team, rather than merely a one-way transfer of information. Concerns were raised about the quality and reliability of the data posted on social networking sites, together with patient privacy considerations; for example, there may be some 
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Bell et al personal issues that patients are not willing to discuss openly and some aspects of their condition that they are.
Health care interventions via the Internet have recently shown promise in reaching patient groups that are traditionally difficult to recruit into programs, such as smoking cessation and substance misuse, 16, 17 and recent studies have demonstrated how the use of various social media can improve recruitment and retention in these programs. A study by Heffner et al 18 utilized Facebook, Twitter, and Google AdWords in addition to the more traditional methods of recruitment (word of mouth and standard media) to recruit patients into an online smoking cessation program. Their findings suggest that there was no statistically significant difference in the demographics of patients recruited via social media versus traditional media, and the outcome did not vary in terms of smoking abstinence, suggesting that social media may be a useful additional tool in recruiting patients. The Haringey Man MOT scheme 19 is an interesting use of social media directed toward health improvement in men, and is a good example of targeting hard to reach populations, given that it is well known that men are not always proactive in seeking health care advice. Through this service, men can "chat" directly with a health care professional about any problem via computer, tablet, or smart phone. This pioneering new project is still in the early stages of development; the project team plan to develop the service further through improving disease prevention, enabling early intervention, and providing local signposting.
Social media have been used to promote public health messages, such as sexual health interventions, as shown in a systematic review by Guse et al 20 who examined eleven studies in total from a variety of countries. The interventions carried out included reminders to take antiviral medication in human immunodeficiency virus-positive young people, encouragement to use condoms, and advising adolescents to remove sexual references from their personal social networking site profiles. An interesting point to note for health care professionals is that several studies specifically reported that participants found online or digital intervention to be positive, with participants in one study preferring the online delivery method to that of a face-to-face session 21 and those receiving mobile phone reminders stating that they found them "helpful and unobtrusive". 22 Guse et al 20 claim that there is tremendous potential in the fields of medicine and health to reach young populations, but suggest that more research is required to address the potential inequalities with regard to access to digital equipment in the lower socioeconomic groups.
Other studies have shown how periodic electronic prompts and reminders about healthy living and behaviors have been effective, often when combined with contact with health care staff. 23 Another study showed encouraging replies from health care professionals and improved engagement from the patient. 24 Other examples have included reminders for scheduling immunizations, recall of medicines, and reminders regarding medication reviews. 2, 8 Other people have proposed, with little retrospective evidence, the potential value of social media in public emergencies and crisis management, and how pharmacists could utilize the media in these situations. 25 In a systematic review of the use of social networking sites for promotion of sexual health, Gold et al 26 found that Facebook was the most commonly used (used for 71% of all health promotion activities identified), followed by MySpace and Twitter. These authors concluded that social networking sites have been used mainly in developed countries, including the USA and UK, to promote health-related information to young people, but note that the vast majority of health promotion projects remain unreported in the literature.
The role of social media in assisting patients with adherence to weight loss programs has been studied; these have used a variety of social media, including forums, 27 Twitter, 28 and digital assistants. 29 Weight loss results have been equivocal, and in many examples, the social media platforms have been used for peer support by the participants rather than provided by a health care professional. However, there is the potential for pharmacy to utilize social media to improve weight loss outcomes and this is worth further investigation.
Social media may offer promise in supporting patients who find it difficult to engage in traditional face-to-face peer support groups, such as those with mental health disorders. Morgan et al 30 undertook recruitment to an online intervention for prevention of depression and utilized Facebook and Google advertising among other methods; their study website page received 94,808 visits, with 1,326 actively enrolling in the full program, demonstrating the volume of patients who can be reached for recruitment and interventions with using social media. In a study of 74 secondary school students, 31 over half of the participants experienced a need for mental health support, with 53% turning to the Internet. This study suggests that online social networking sites may be a method via which to offer vulnerable, isolated patients both professional and peer support.
Direct online health professional services are emerging whereby the patient can request a diagnosis, 32 and in some cases diagnosis and treatment, 33 
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Social media and pharmacy and are positive examples of how the Internet can be used by health care professionals to improve patient outcomes through timely diagnosis and early treatment, or if necessary, onward referral.
Social media has been utilized by patients to share information about their condition and offer advice on coping with chronic, debilitating disease via blogs and Twitter accounts. Currently much of these are initiated and supported by organizations such as Mind 34 (London, UK), and the Arthritic Association 35 (Eastbourne, UK); however, analyzing these communications can also offer health care professionals an insight into these conditions. Song et al 36 demonstrate how videos and digital narratives were used to support and inspire a group of pediatric cancer survivors, encouraging them to discuss their long-term concerns, and in addition providing a valuable insight into the patient's psychological needs following treatment. http://www.epatientdave.com 37 is the website and blog of a cancer survivor who shared his cancer journey in order to empower other patients to engage with health care options for treatment of their disease. The information provided on the ePatient Dave website enables patients to participate in decisions made about their health management to improve outcomes. There is potential for pharmacists to adopt a participatory approach such as this in their care of patients.
The opportunity for pharmacy to use social media in order to impact positively on the provision of health information for delivery of public health interventions and enhanced patient engagement seems robust and viable, but evidence is limited. Pharmacy-based interventions will need to be created before they can be evaluated. However, this model for recruiting patients appears to translate to the pharmacy arena, where social media interventions, reminders, and support could demonstrate similar success.
Impact on safer use of medicines
Social media is widely used by health care professionals and patients to obtain drug safety information, with ever increasing use being made of Wikipedia and other sources. However, usage by patient segments with the highest degree of health care utilization (ie, those aged over 65 years and those with multiple chronic conditions) lags behind that of the general population. Whilst the accuracy of drug information from nonregulated sites can be good, there is concern regarding the validity of data from social media sources. In addition, it is often incomplete and poorly cross-referenced. 38 This is something that pharmacists should be aware of and take into account when providing drug safety information to patients.
Adverse event reporting via recognized channels, such as health care professionals and pharmaceutical companies, is strictly regulated with a clear legal framework and guidance. 39 However, there is no requirement for companies to screen Internet or digital media not under their management or responsibility for potential reports of suspected adverse drug reactions. Although websites such as Healthtalk online 40 and MediGuard 41 can provide a useful forum for patients to discuss their conditions and medicines, including side effects, there is no guarantee that their experiences will be captured and used to augment drug safety via regulatory pharmacovigilance routes. Pharmacists should therefore encourage patients to report any adverse events via appropriate channels and not to rely on social media alone as a means of discussing such events.
There is significant potential to capture adverse event reports from social media sites. 42, 43 A study of a Facebook group set up to capture drug adverse events showed that this approach is feasible, and several of the events were considered to be drug-related. 44 However, regulating these channels would require careful consideration and significant resources. In addition, natural biases of age, social class, education, and language, together with issues of confidentiality, misleading reports, and assigning causality, make capturing accurate data via social media hugely challenging.
In summary, there is great potential for pharmacists to engage with social media in novel ways to encourage patients to adhere with their medicine regimens by sharing information with patients at relevant times in a tailored way for the management of their disease.
Impact on management of chronic disease
Clearly, pharmacy would have a strong interest in how social media could improve the effectiveness and safety of medicines use. It is thought that up to 50% of all medicines prescribed are not taken as recommended. 45 Adherence to medication 46 is critical to the success of treatment for long-term conditions, and ultimately to the health-related outcomes and quality of life for the patient.
Merolli et al 47 
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Bell et al psychosocial aspects of the disease than to physical benefits. Most evidence related to the more established social media channels, such as discussion groups, online groups, and message boards.
Merolli et al 47 also took an interest in "how'" use of social media may influence outcomes. The literature shows that social media affords patients more control over how they present and assert themselves. It also provides flexibility in regard to timing and location of communication about their health, which may challenge traditional health care delivery models.
Patients with long-term conditions use social media widely; however, this is mostly to help them better understand their chronic condition 47 and for support and informationsharing. For patients with long-term conditions, most patient care/support 47 takes place outside of visits to health care providers; ongoing support from a pharmacy via a social media platform could be fundamental to the patient to assist with medicines adherence.
Several papers have discussed the e-coach model using nurses. 48, 49 These engaged groups or specific patients with a nurse to offer support, monitoring, and information. Patients reported positive experiences in these studies. Models could be devised using a pharmacist e-coach focused around medicines. There are no published data looking at these types of models.
Cotter et al 50 reviewed the effect of Internet interventions on lifestyle modifications and physical parameters, eg, glycated hemoglobin levels, in people with type 2 diabetes. This review revealed some evidence for improvement in physical determinants of disease. However, the data were variable; for some studies, there was a correlation between use of Internet intervention and improved glycated hemoglobin and/or healthy behaviors, but for other studies there was no correlation. In summary, there appears to be a clear opportunity for pharmacy to engage in chronic disease management programs that use social media to support patients, but once again, the literature supporting this is limited.
Impact on dissemination and implementation of evidence-based medicine and guidelines
With the permeation of social media into all aspects of life, it is reasonable to assume that it could be used to have an impact on dissemination and implementation of evidence-based medicine and guidelines. There is no literature directly exploring the role of pharmacy in this area, but associated literature can be explored and translated to pharmacy practice.
Scanfield et al 51 reviewed the Twitter status updates mentioning antibiotics. They showed that there was a wide discussion about antibiotic use and prescribing on Twitter, with some being accurate and some being inappropriate. This paper did not come to any conclusion on the impact of social media on use of antibiotics and, not surprisingly, recommended further research on how social media could promote positive behavior change and disseminate valid information. Allen et al 48 looked at how social media could increase the dissemination of original articles on clinical pain services and concluded that social media increased the number of people who view or download original articles, but that this did not mean that the guidelines had been translated to practice. Also, enhancing education and learning could be another aspect of how social media could improve implementation of evidencebased use of medicines. 52, 53 Social media has been proposed to improve collegiality in the learning environment. 54 While none of these data are particularly robust to demonstrate impact, there appears to be an obvious opportunity for pharmacy to use social media to promote evidence-based medicine and implementation of guidelines.
Impact on clinical research
Patients interested in taking part in clinical research trials have been able for some time to access trials information from a range of Internet sources, including government databases (eg, UK Clinical Trials Gateway) 55 and proprietary sites (eg, Clinical connection). 56 The broader application of social media in clinical trials has also been successful in enhancing patient recruitment and retention across a number of therapy areas. 57 The rapid expansion of health-related social networks has resulted in the growth of crowd-sourced health research studies, including those organized by participants, 58 with research from websites such as Patients like me 59 being published in a range of peer-reviewed journals.
Whilst social media provides significant opportunities to enhance clinical research, it also brings a number of challenges. Concerns over patient demographic bias are based on the known disparities between various groups relating to Internet access and use, particularly with respect to patient age. This was borne out in a smoking cessation study which showed a bias toward younger patients recruited via social media compared with more traditional recruitment methods, 60 although other demographic parameters and smoking characteristics were evenly matched. Other concerns have been raised regarding the potential bias that could be introduced as a result of clinical trials participants posting material on social media sites and health forums. 
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Social media and pharmacy
Potential challenges for pharmacy and using social media
The literature provides some insight into the challenges pharmacy would face if it widely adopted social media as a channel for working and caring for patients and the public. The first challenge would be how pharmacists would know that social media is likely to be effective in the area they choose, such as public health or management of long-term conditions. This review has shown the literature is still very limited; further, how would pharmacists track the fickle nature of social media trends and would they need to tailor their applications to specific demographics?
There are a few other challenges on the operational aspects of using social media. Generally, social media is not private and it is difficult to manage engagement; it is also poor at tailoring of information to specific patients due to the population approach. Pharmacy professionals would need to consider alternatives if patients could not manage or refused to access information via the chosen social media channel. Patient consent to using social media could be problematic too, if much of the contact is virtual.
Another concern regarding the use of social networking sites and related media is the accuracy and clinical appropriateness of the information found online; this may lead patients to make uninformed and dangerous decisions regarding their health, including self-medicating and nonadherence. 62 Health care professionals are increasingly aware of the impact of the Internet and potentially unreliable sources of information, and pharmacy can play a key role in the promotion of evidence-based information to patients.
The final issue relates to pharmacists themselves. The activity data show wide variation in use of social media, which is particularly linked to the age of pharmacists. Older pharmacy professionals may need significant training and experience if pharmacy was to fully embrace social media as part of its care of patients. Much has been written about professional standards and use of social media by professionals. Pharmacists will need to clearly divide their professional and private use of social media. It would be expected that regulators will provide further guidance as social media permeates health care.
Conclusion
Social media is currently being utilized across a wide variety of platforms and by numerous health care disciplines to increase access and engagement with patients, and to date, the limited literature available shows promising results. As government recognizes the key role that pharmacy can play in improving the health of nations, we need to embrace this new opportunity as a novel and positive change in the way we interact with our patients. However, as our health care system becomes increasingly outcome-driven, it would seem sensible to approach the use of social media with measurable outcomes firmly at the forefront of our planning. Interventions need to be carefully planned to protect patient privacy, to minimize bias toward certain age groups and socioeconomic class, and ultimately be measurable. By contributing to the current evidence base, the pharmacy profession can demonstrate their own worth and the place of social media in achieving better outcomes for patients.
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